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.odv Of a perso. sa. neaHn, a. .ev>ca Having a .icrc^ona sys^n. that 
.aa.n^« .ev,oa . «cm. .s d^poseo ou^Ha =. a„d«o^ 
^n^s 0, «,e pe.cn. an. .av>ng a s,ona, prccsso, «>nnec.od U> a ««er 
arrangement, and to aaid .nlcrophone system, comprising the st.p. of: 

subjecting a test ob|ao. to an a»ustlc signal orlginaUng fn=m an 
external signal source -emote from the test objeot 

receiving the acoustic signal at the test obied at a location on the test 
Object corresponding to a location on the person at which .he mK^rophona 
sy^em is disposed when .f« hearing aid device is v^m by the person, 
thereby obtaining a first received signal; 

„.o receiving said acoustic signal at an auditonr canal of the test 
object, without any hearing aid device thereby obtaining a second received 
signal: 

determining a o<x„caon funoUon from said first and second received 
signals that, when applied to saK. first receded signal, a. least approximately 
converts said first received signal into said second received signal; and 

adjusting said Alter arrangement in said signal processor to apply said 
oorrec.,n function to said microphone signal before processing In sa« signal 
processor. 

2. A method as claimed in Claim 1 oomprising employing a synthetic head 
as said test object. 
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3. A method as Ca«™d .n a... ^ . ^^^'^ -P'°Vina a person as 

said test object. 

A ™e«,od as o,.u.ed >n Ca,. 1 . comprising emp.oying a person who 
will «ear saW hearing^W device as said test oblert. 

5 A method as claimed in Ctelm 1. comprising subjecting saM test object 

to respective acoustic signals ..cm said slgna, source at 6mr^ alignments 

o, said .ignal source »la»« to ,aW test obiect. and determining saK. 

conecUon function for each of said different alignments, 

6. A method as claimed in Claim 5. comprising employing, as said 

microphone system, a system having at least two microphones. 

r A method as claimed in Claim 6, comprising forniing said mlc-ophcnc 

system fn,m a plurality of dlredonel microphones .«spec«vely having 

Oiflerent preferred recepUon directions, and forming each of said directional 

microphones by electricaily ««,neo.lng at least t«o omnMirec^onal 

microphones. 

8 A method as claimed in Claim 6, wherein each of said at least two 
microphones has an elactrical signal path associated therewKh. and 
comprising fom„ng said mter arrangement from a plurality of filters 
respectively electrically connected in said signal paths. 
9 A mett,od as daimed In Clain, 8, wherein each of said filters has a Alter 
hinctton. and adjusting the «spect^e Wter ..ncUons so that said fmer 
,unc«ens. in comhmaSon. implement said correction function dependent on 
said dlfle^nt alignments of said signal source relative to said test object. 
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,0 . ^ as CI.. . — . e.pMn.. a. 

^..pHon. systen,. a svs.en, ha.ng at -east *ec«ona> ...opHones 

:z .«e.. -p«o" — - ~ 

«,.eCcn funouon ,c each o. a p,ura.«y o. .«e.. ar.n.a„. <. sa, 
source ,.aV,ve .o sa« u-t o.«=., .an^.y.ng one of said d.^.ona, 
aerophones ha..g a recep«on dire«,on p™«.ed>n« In a d^n 

said a„na. »u.a. and ,n,p.emen..na sa,d oor,«c«on function W 
adius«ng a fUtor function of a Alter e.ec«,ca..y connected ,o,l<«.ng said one of 
said directional microphones. 

1 1 A memod for operating a heartng aid device adapted tn l« worn on the 
body of a user, said hearing aid de>«ce having a microphone systenn ««t. 
v,hen «om by the user, Is d,sp««i outage of .he audton, canals of the user. 
a«, having a signal pmcessing unit, said method comprising the steps of. 

receiving, w«h saW mic«phone system, an acoustic signal originatng 
a signal source remote from the micmphone system as an acoustic input 
«gna.. and in said mic»phone system, transducing said acoustic input signal 
,„.o an elecirica. microphone signal, said eleCdcal microphone signal. saK. 
eleCk^al mlcn^phone signal containing a signal enor arising due to sa„. 
^ic^phone system being disposed outsWe of the auditory canais of the user. 

at l«3t parU* correcUng said signal em>r*ith respect to an acoust» 
input Signal «,a. said acousUc signal would generate in an audHo^ canal of 

Ithou. any hearing aid devK=e. dependent on a direcUon of saK. 

Signal source relative to «,e heed »f the user, thereby generating a corrected 
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^ 3 co^ced .ecHca. s.n,. ensu.ng f.. ..c™p.one s.n.: ana 

p^s.n« oo^ec. .... <n sa. ..n. process., unn u. o..n 
, p^ss«. ^. an. — s ... P-sse. ,.na. . pro<.ce an 
„.^u.aoous«cs.n., an. suppMna said ou„u.acous«c.«na,.osa,d user. 

« A ™mod as .laimed In Claim 11. w^-U, oa« h.arinfl.a« devU« 
compose, a 3,na. pa* «>nta.ning a and comprising co.ao«ng sa,d 
enor signal by adjusting a filter funcHon of said filter. 
,3 A a,«thod as Claimed in Claim 12, wherein said microphone system 
comprises at leas, t«o mic^phones, and »nnac«ng sa« flHer in said .Iter 
path fdlowino said at least two microphones. 

,4 A method as ..aimed In Claim 12, wha»,n said hearing-aid device ,s 
..apted to be worn on «,e head of the user, and comprising cor,eCing sa„J 
e^r signal by adjusung saui «iter fUnct^ dependent on a relat^,e alignment 
between said microphone system and the head Of the user. 
16 A mett-od as daimed in Claim 14. compdslng identifying an at least 
approximate di,ec«on of a location of said sign^ source re.at^« to head of 
user, and oorrecUng said signa. enor by adjusting saW fi«er ninety 

dependent on said direction. 

A method as Calmed in Claim 15, «>mprtsing identifying said direcBon 

using said microphone system. 

„ A m.«,od as Claimed in Claim 16, comprising generaUng a plurality of 
acoustic Signals respeC^^y a plu«l«y of signal souices «mote from 
„W micn^phone system and, using said m«rophone sys.^, determining a 
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Signals having predetermined properties, 
the user is disposed. 

,9. A memcd as c.a.n,ed ,n Cain, 15, co-npr..ina ,<..n«f>.n. ,.ia -recUon 
at least approximaloly m thre«)>mensions. 

ao A method aa dai.ad In aa>n, 11, co.pH.1n. .n,p.o^,>0. as sa^ 
.ic^phone sv^ten,. aav^e. =c,.pns,„g atleas. t«o d.oo.icr>a. a,ic„^hon» 
v.* tespeCvelv difaren, preterred ™cep«oo <i.»cHon.. connecUng a «er 
>n a .gn^ path subsequent to the di«c«ona, microphones. ^ 

ccrreotlng sa. error signal ^ » """^ " ^'^ 

a«ngen,en. for a. leas, one of said p.efen«J recepBon dl.«c«ons. 
2, A method as claimed in Oaim 20, comprising employing saki at least 
^ directional microphones ««h respective preferred reception d.»ctlons that 
at least approximately define a horizontal plane. 

22 A method as claimed in Claim 21, comprising employing, as se,d 
.icrophone system, a system composing at -east three directional 
microphones with a thir. o, said a. leas, three d,rec«onal microphones having 
a prefen^, reception directs Preceding at teast appro^mately in a ver^cal 
direction. 

23 A „,e.hod as claimed in Claim 20, comprising employing, as one of 
,a,d at least two dl^Clona, mlc^phones, a di«=tU>na, microphone having an 
ed.us.ahle preferred reception dirac«on, and adapting said filter «.n=«on 
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aepena.. on adiusUne. c, ^ -P- " 

said at least three microphones. 

comprising: 

a ..crophone systen, adapts to be <«spcsed outside o. me 

...ophone sy.,™ .r«n«.«.n„ - a«.* input sign... detected .on, a 
s^ne. sou,» ren,c*e fro. the mlorophone sy»tem. .nto an electn^l 
„„c.phone s„na.. seid eleCHca. m.c™phone signa. containing a signa, error 

.„e to the .ic^p^one systan, being dispo^ «ut»«a o- the aud«on, canaN. 

of the user; 

a signal error correction arrangement supplied with an error^nta^ing 
3igna, tnat contains sa« signa, enor, seieCed f-on, the group consisting o, 
said eiectrioei micropnone signa. and signais ensuing from sakJ eleCricai 
„,oropiv>ne Signal, for coneCing said signa, error in sa« en«r^ntai„.ng 
signal with respect to an .cous«c signal, that is the same as saW acous.c 
input signal detected by said microphone system, acc^ired in an auditory 
canal o, the user without any heanng aid device, to produce a cor«cted 
signal; and 

a Signal processor supplied with said «.rrected signal for processing 
said corrected signal. 

M A hearing aid device as claimed in Claim 24. wherein said signal error 
c^cfion arrangement comprises at least one«i.e.wi.hafa.er™.Ha.» 

adapted to correct said signal error. 



36 



10/17/03 FRI 14:51 FAX 312 258 5600 SHW CHICAGO _ @043 



.«im«d in Claim 25. wherein said microphone 
26 A hearing aid device as da.mad .n Claim zo, 

• , at least two microphones and wherein said s.gnai error 
system compnses at least two n k 

said slgnsl error. 

, ,n Claim 26 wherain said a< leas' *»> 
27 A hearing aid device as claimed in Claim ze, w 

at least directional microphones having 
microphones comprise at least ™w 

respectively different preferred reception dlreoUona. 

,9 A hearing e« device as Claimed in Claim 27, wherein each o. said 
„al mic^phones is comprised by a « o, omn^irectiona. 
microphones electrioaily connected to each other. 

29 A hearing aid device es claimed in Oaim 27. wherein the respecUve 
pr^er^d «ceP«on directions o, said at leas, two d.,».cnai microphones at 
least approxlmstely define a horizontal plane. 

30 A he3ring aid device as daimed in Oaim 27. wheiein a. least one o. 
said dlrec^ona. m.cn.phones has a prefened reception direc«on in a ve^cal 

direction. 

3, A hearing aid device as ciaimed in Oaim 25. comprising a detec*^ tor 

«,e oser. and wherein said «i.er anangement is adaptable dependent on 
said direction. 

3a A hearing aid device as claimed in Claim 31, wherein said microphone 
.^em comprises a piui^llty o, dl,ec«ona. m^rophones. and where^ saM 
detector comprises said microphone system. 
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di„cUon of said a. .east one directional microphone. 

3. . .ear-n, aid device as .ain,ed in Cain, 33, wHer.n .e 
_p.n direotU. . .aid at ieast one dire=«on.. - adius..e 

and ».ere.n aa. ««er .not^n o, said ^tor is ada.,a.e to adiustn»nt . ^ 

microphones. 
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